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The major objective of this research will be to study the behavioral 
effects of various analogs and metabolites of nicotine, or compounds be-' ’’ • ‘ 
lieved' to have behavioral effects similar to nicotine. We hope to study 
these various compounds from the following points of view: 


1. Specific behavioral effects of each compound to be studied. 

2. The ability of such compound's to block nicotine's behavioral 

effect. • . 

3. To test the ability of such dirugs to act like nicotine, that 
is transfer to the nicotine state. 

It is hoped that this study will allow us to establish the means by , 
which we will be able to detect compounds suspected of having nicotine-like 
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8. Brief statement of vcrking hypothesis:- 

Research conducted in this laboratory (1-8) has shown that learn¬ 
ing a specific task can be made contingent upon the drug state an 
animal is in-. Thus, in such situations a rat must be able to detect 

,',j ' * ■ * 4 v v * 

the drug state it is in in order to obtain a positive or negative re- 

<■ « v * , 

inforcement in a choice situation. The drug, in this situation is act¬ 
ing as a discriminative cue. Another application of this approach 
• involves studying learning in the drug state. This specific approach 
involves studying how animals learn various tasks in the drug state and 
then testing, their performance rate in the non-drug state. Generally, 
drugs with powerful behavioral effects produce what is called diss¬ 
ociative learning, i.e. the behavioral performance of a task learned; 
in the drug state will be less than when tested- in the non-drug state. 
Both approaches provide us with the same general information and are 
considered to be a function- of state dependent behavior. ‘ • -j ) • 

What has been done in this laboratory has been to use this StD 
paradign to determine how nicotine is producing its behavioral effects. 
From this approach, we have found the following: a) the state depen¬ 
dent effect is the result of central cholinergic stimulation, b) nicotine 
is acting on a specific receptor seperate from muscarinic sites, c) brain 
norepinephrine systems appear to be involved and d) the state dependent 
effect appears to follow the classical pharmacological mechanisms which 
depend upon the drug levels at some central site. Essentially, the task 
we used asked the animal whether it perceived a drug response. In other 
words, the animal, by the responses it made indicated whether it had 
perceived; nicotine or not. Thus, we have been able to study the drug 
effect by challenging these responses through various other agents 
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; v/hichi v/oulid either block nicotinic or muscirinfc receptors in the CNS, 
or would inhibit specific enzyme systems involved with the control of 
specific biogenic amine systems. 

Aside from using these techniques to study mechanisms by which nic¬ 
otine may be producing its behavioral effects, an attempt was also made 
to determine the specificity of this drug effect. In other words, we 
attempted to determine what drugs if any, could produce a nicotine cue. 
Inte restingly, nicotine did not transfer to any of the dru gs studie d. 

Drugs such as d-amphetamine, arecoline and' LSD and lobeline were studied 

< ___. ___ _ _ _ __— --—• 

iji this regar d. The rational for the current study will be based upon 

the above ideas that drugs producing similar behavioral effects will 
transfer, or generalize, to each other. This has been shown amongst 
several drugs such as halucinogenic drugs. In rats trained to dis¬ 
criminate between LSD and saline, mescaline was interperted or per¬ 
ceived by these animals as producing effects similar to LSD. On the 
other hand, LSD would' not transfer to a drug such as d-amphetamine. 

Rats given d-amphetamine responded as if they perceived, or had been' 
given saline. 

In view of this, wa hope to ask the following questions concerning 
analogs and metabolites of nicotine: . 

1. Does a compound similar in structure to nicotine, 
or a metabolite of nicotine, have state dependent 
effects of its own? 

2. Can the nicotine state transfer to the compound in 
question? More specifically, will an animal trained' 
to discriminate between nicotine and non-drug states 
perceive such compounds as producing effects similar 
to nicotine. 

Details of experimental design and procedures (append extra pages as 
necessary) 
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• * 1. C opioounds to bo tested • ., • • : •• * 

r - . » 

At present, we intend to study drugs related to nicotine in structure y-:V 
or behavior such as lobcline, cotinine, nicotinemethyliodide (a peripheral t 
nicotine-like drug) and nornlcotine. The above compounds were chosen be- /; 
cause'of their ready availability, and. the fact that they might be the best 
ones to. test such a screening procedure. While lobeline has been found to 
have no nicotine-like effect in this laboratory, this drug has not been com¬ 
pletely studied. Furthermore, we would also like to study it in* greater de- 

c 'Jc 'n>- A» r. ’ • »!•-* - * * ' r »f> *.- * »• - » * ' •> »! 

tail frorm the point of view of having effects of its own. In other words, 
instead of trying to determine whether the nicotine state will transfer to 
such compounds as a primary objective, we would also like to study each 
compound' in terms of it's own possible state dependent effect. This is of 
extreme importance in terms of attempting to find out v/hat compounds in 
tobacco have behavioral effects of their own. 

2. Overall Behavioral Approach 

Compounds will be studied in Aprague Dawley male rats and male mice in 
various phases. These phases will include the following: (1) initial 
screening studies will be carried' out in' both passive and active avoidance proced 
procedures, 2) Analagpus studies will be conducted in a similar population 
of rats, 3)' Compounds having state dependent effects of their own [determin¬ 
ed from 1) and 2)] will be studied in operant procedures involving rats 
[this will be accomplished by, a) determining whether the nicotine cue will 
transfer to such compound's, b), or whether rats can be trained to discriminate 
between the drug and non drug state], and 4) compounds will also be studied 
as antagonists in rats trained to discriminate between nicotine and saline. 

In these latter approaches a population of trained rats will be maintained 
to test a compound as to whether it has nicotine-like or antagonist properties. 
This will be an ongoing experiment and' will involve several v/ell trained animals. 
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3. Specific techniques 

A. Passive Avoidance Studies in Mice and Rats ... .. v ., 

In this procedure an animal is placed in an unfamilar environment which 
is bright, and the'time to enter a safer darkened area determined. In the 
case of rats, each Is placed in a circular open field' (diameter eqpal to 24 
inches) with a bright light suspended 18 inches over the area. Usually a 
rat will enter Into the adjacent dark cage through an opening within 30 
seconds. Once the animal has entered the safe area, a guillotine door is 
closed and the animal presented two one second shocks over a one minute 
period. Twenty-four hours later, these animals will be returned to the open 
field and the time for entering the cage shocked in 24 hours previously 
determined. Generally, rats presented the shock prior, will not enter the 
cage easily. Because of this, a 300 second maximum exposure time is utilized. 
The average time or latency for entering is about 220 seconds. Withimice 
the apparatus used is smaller, and: the cut off latency on the testing day 
is 600 seconds. In the experimental design a 2 x 2 drug saline paradign 
is utilized. That is, rats are trained and tested under all conditions. 
..(Table presented' below). ... . 


Group 

Trained 

Tested 

A 

Nicotine 

Saline 

B 

Nicotine 

Nicotine 

r 

S*1i 

Nicotine 

. D 

Saline 

Nicotine 
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In this approach rats trained under nicotine will! enter the shock chamber 
faster when tested in the non-drug state (group A) than when tested in the 
drug state (Group' (5). On the other hand, rats trained under saline will re- 
tain the passive avoidance response regardless of drug treatment of the ” 
test state. (Groups C & D) _ - 

This response has been studied with' nicotine and has been observed to 
produce a classical dissociation of learning or state dependent effect. Under 
.such.a test, any drug having a power C.N.S. effect will produce this type of 

W {(. . . v » - - ~ 

behavior. It is possible that some drugs will produce an symetrical association, 
that is, the drug effect would block avoidance in both groups A and C. This 
would suggest that the drug may also be affecting memory, which would also in¬ 
dicate a powerful CNS effect, and would' suggest that such a compound should 
be studied in greater detail. Of special importance is the fact that this tech¬ 
nique will detect C.N.S. drug effects at dosage levels lower than that usually 
observed in conditioned avoidance behavior, or spontaneous activity experiments. 
B. Active Avoidance Studies in Rats and Mice 

Another approach to be used in this study, will involve the same gen- 

. • « * ■" 

eral model as described above. In this situation, a rat will be trained 
to avoid a shock (one way or two shuttle box) in the drug state and performance 
studied in drug and noni-drug states. The design will be similar to the 2x2 
dasign described above in the passive avoidance test. The data obtained should 
be similar, that is if a drug has a strong state dependent effect, then per¬ 
formance of the task learned in the drug state will be lover wheni tested in the 
non-drug state. Bothavoicknce (passive and active) procedures will provide 
similar types of information. However, at this time it is felt that both pro¬ 
cedures will be extremely important in attempting to> obtain a complete picture 
of each drug studied. 
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Espeeially since it is a very real possibility that drugs affecting or 
having state dependent effects in' one procedure will not on the other hand. 


C. Training: Rats to Discriminate Between Nicotine and Noni-tiicotine States 


Rats will be trained to discriminate between nicotine and non-nicotine 


- . states using a standard two-lever operant chamber. In this schedule animals 
will be food deprived and' initially shaped to press both levers for a food 
. reinforcement. Once training has been completed rats will then be trained 
b „ to press one lever under the nicotine state and the other lever under the 

tC 

saline state. The schedule of reinforcement will involve a rate schedule. 


Most likely, we will be using an FR 5-10. Thus an animal to obtain a food 
reinforcement, must press the lever 5-10 times for reinforcement. In the 
initial training procedure, rats will be given nicotine or saline, placed 
In the operant chamber 5-10'minutes after s.c. injection, and trained on 
the appropriate lever under each drug state. Experimental sessions will 
last for 15 minutes; the first two and a half will not be reinforced to 
determine whether an animal is responding on the correct lever. In this 
study animals under nicotine will learni to press the correct lever 80'-90% of 
the time which' will be our measure of learning. Data is calculated as a 
percentage of the levers responses on the correct or nicotine lever divided 
by total responding on both levers. Once training has reached maximum, drugs 
will be studied as to their ability to generalize to the nicotine state. 
Learning under the nicotine state is usually defined as rats whowill re¬ 
spond on the nicotine correct lever 902 of the time when given nicotine or 
who respond; 302 of the time on the lever when given saline. Thus, a dis¬ 
crimination index or some difference between the two states averages 50-602. 

Once animals have reached training criteria, experimental compounds 
will be tested on one or two sessions every week. In this situation, drugs 
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will be administered, and animals then given a two and a half minute non- 
reinforced session. These animals will not be given a total 15 min. pre¬ 
sentation and will not be reinforcedi. Under these circumstances drugs 
having nicotine-like properties will produce an effect in these animals 

such that animals will press the nicotine correct lever. In this procedure, 

- * * 

.several doses of each compound can be tested within one month. Doses to '* * 
be studied in' this study will be either equimoler to nicotine, or doses 
suspected of having CMS effects. CNS effects will also be determined in 
.preliminary studies of each compound, or from'data extrapilated from re¬ 
search conducted by other investigators. 

Drug antagonism studies can be conducted In the same group of animals. 
Care will be taken> to spread out these studies so that they will not in¬ 
terfere with drug transfer research,. It might be useful to use a different 
population of animals to study either transference or antagonism effects of 
various drugs. In such studies, dose-response experiments will be conducted 
in which drugs will' be given at a specified time interval before a dosage of 
nicotine. In general, antagonism studies will, be conducted, 15 to 30 1 minutes 
before a dose of nicotine i>s administered. Thus, animals will be injected 
with the suspected compound and then administered nicotine 30 minutes there¬ 
after. Tern minutes after this, the animal will be placed in the operant 
chamber and given one test session. That is, animals will be given two 
and one half minutes in the operant chamber, but not given any reinforce¬ 
ment. A drug which will produce an antagonistic effect will block the 
effects of nicotine such that the animals will respond as if they were 

given saline, and, will press the saline correct lever. In this type of 

/') 

investigation, two types of studies can be conducted in which a dose re- 
sponse of the antagonist drug can be studied as blocking the effects of 
nicotine or 2) nicotine can be studied! in a dose response fashion in an 
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attempt to overcome the effects of the antagonist. Thus, aside from study¬ 
ing the general antagonist effects of such drugs, drug competition can also 
be evaluated in such studies. 

D. Studies Involving the Discriminative Properties of Drugs to be Evaluated 
In This Project 

Besides studying the effects of experimental drugs in the passive and 
active avoidance studies indicated above, v/e would'also like to determine if 
any active CNS drug has discriminative cue properties of its own. These 

*• **- I ~ - .. • ..c. .. . 

studies wf-11 be conducted in the same manner as the procedures described 
above for studying nicotine as a discriminative cue (C). Dose regimens 
will be determined by previous studies. Such' studies will be conducted in 
the same manner as above, and will be conducted for a period of 5 to 8 
weeks. It is felt that animals which do not learn to discriminate between 
such a compound and non-drug states in that period' of time does not have 
sufficient state dependent effects to study any further. If a compound 
still appears to be interesting from an experimental point of view based 
on other studies conducted in parts A-D', then we will make a more intensive 
evaluation of the state dependent properties of the drug. 

If a compound can be shown to act as a discriminative stimulus or cue, 
then a more complete psychopharmacological investigation of this drug 
will be conducted. Tire types of studies to be conducted under this condition 
will involve dose response, and! time duration experiments. Compounds having 
such discriminative properties will also be studied from, the point of view 
of mechanism of action. Thus, these compounds will be studied to determine 
if they stimulate muscarinic cholinergic receptors. An appropriate blocking 
drug, such as atropine and mecamylamine will be utilized' for this purpose. 

If such compounds have specific qualities resembling cholinergic properties 
of nicotine, we will also expand thest studies to include ini evaluation of 
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what other systems these drugs might be effecting.. Thus, enzyme inhibitors 
will be inhibitors will be utilized which will inhibit either brain nore¬ 
pinephrine or brain 5-hydroxytryptamine systems. 
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10. Space and facilities available (when elsewhere than item 2 indicates, state location): 

We have three laboratories available for this research. These laboratories 
are equipped with behavioral and chemical instrumentation sufficient to 
conduct any aspect of the research described herein. However, if this 
grant was awarded,additional behavioral equipment would be needed to take 

-j ' " 

■ • ' " *'•" ‘ - 

' of the Increased research load. 



11. Additional facilities required: 


None Needed 


12. Biographical sketches of investigator(s) and other professional personnel (append)t 


13. Publications: (five most recent and 1 pertinent of invest:gator(s)r oppend list, and provide reprints if availbble): 
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CURRICULUM VITAE 
John Adun Rosecrans 



Personal 


REDACTED 

Education 


Primary: Public School 1 Systems of Jamaica, Brooklyn, and Long Beach, N.Y, 

_Secondary: Long Beach Junior and- Senior High School, N.Y. ■ * 

College: B.S. In Pharmacy, St. John's University of New York. 

Graduate School; M.S, (Pharmacology), 1960, University of Rhode Island, 
Kingston, Rhode Island 

Ph.D. (Pharmacology), 1963, University of Rhode Island, 
Kingston, Rhode Island. 

Professional Experience - ' 

Instructor in Pharmacology (Septemaer 1960 - June 1961), College of Phar¬ 
macy, University of Rhode Island, Kingston, Rhode Island. 

Research Assistant Professor (August 1964 - November 1965) , School of 
Pharmacy, University of Pittsburgh, Pittsburgh, Pennsylvania. 

Part-time Instructor in Chemistry (September 1966 - July 1967), New 
Haven College, New Haven, Connecticut. 

Assistant Professor (July 1967 - July 1970) # Department of Pharmacology, 
Medical College of Virginia, Richmond, Virginia. 

Associate Professor (July 1970 - Present), Department of Pharmacology, 
Medical College of Virginia, Richmond, Virginia. 

Professional Societie s 

REDACTED 

REDACTED 

Awards and Fellowships 


The Phi Sigmas and Sigma Xi award's at the University of Rhode Island for 
graduate work leading to the M.S. degree in Pharmacology. 

U'.S.P.H.S. Predoctoral Research Fellowship (N.I.MlH.), University of 
Rhode Island- (June 1961 - February 1963), Sponsor - Dr. John Jt. DeFeo. 

U.S.P.H.S. Postdoctoral' Research Fellowship (N.I.M.H.)>, University of 
Michigan (February 1963 - August 1964), Sponsor - Dr. Edward F. Domino. 
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Awards and Fellowships (continued) 

, * % “* r ~ '/7 % ' 

. Postdoctoral Trainee in Psychiatry, Yul'e' University (November 1965 - July 
1967), Sponsor - Dr. Daniel X. Freedman and Dr. Roger K. McDonald. \ 

/, xi; 

’ . / 
Research Interests 


> Biochemical and Psycho-pharmacology with special interests in correlations 
between biochemical > electrophysiological and behavioral events associated 
■ ** * with CNS acting drugs. 

Research Grants . : V ’»* 


- Research conducted by Dr. John A. Rosecrans has been largely supported by 
the AMA-ERF Committee on Tobacco and Health. Dr. Rosecrans has also had 
, . some support from the NIMH and has one grant approved, but not yet funded. 

Journal Activities 

Dr. Rosecrans is Regional Editor for the journal. Pharmacology, Biochemis ¬ 
try and Behavior . 

Educational Activities at the Medical College of Virginia 

Professional: involved in teaching CNS Pharmacology at MGV; including 

Schools of Pharmacy, Medicine, and Dentistry. 

Graduate: has presented courses.in psychopharmacology involving graduate 

students in Pharmacology and Psychology. Dr. Rosecrans is also currently 
involved in a collaborative course on drug dependence with the Department 
of Sociology. He is aLso on the graduate committee for several students 
in Psychology and has two students working toward: Ph.D. degrees in Pharms^ 
cology. 

Undergraduate Education; has been involved in presenting a pharmacology 
: course to undergraduate students at Virginia Commonwealth University dur¬ 
ing the last three years. Dr. Rosecrans has been coordinator of this 

. J_program during this period. He has also introduced a new undergraduate 

course on drug dependence. This latter program has also enabled several 
-sociology and psychology majors to conduct independent projects in phar- 
tnacol ogy. 

Community Education: Dr. Rosecrans was coordinator of a teacher-training 
program involving 250 students. This was in conjunction with the Council 
on- Drug Abuse Control in Richmond and was supported by IlEAA. 

Adult Education: Dr. Rosecrans has been involved with the education of 
adults via the extension division of Virginia Commonwealth University. 

Three 10-hour classes have thus far been presented. 

Additional Activities: Dr. Rosecrans has been involved* in two additional 
programs. The first involves a medical elective to assist students in 
learning about drug abuse problems.. In the second* program, a summer study 
program was established in which three pharmacy students studied- in the 
area of drug abuse. In this program students work part-time at the Medical 
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Educfltion.il Activities ati KCV - Additional Activities [continued) 

College of Virginia Methadone Clinic, conduct independent research pro- 
jects, and participate in a weekly seminar series. These students are 
in the second: summer of the program. 

VL ■ - « 

University Committees 

Dr. Rosecrans is a-member of the following committees: Student Evalua- 
* tion of Faculty (Graduate School), Research Advisory Committee (Graduate 
School)^ and Drug Education Curriculum Committee (Universities). 

Abstracts of Papers Presented at Scientific Meetings 

Rosecrans, J.A. , H.W. Youngken, Jr. and Jt. J. DeFeo; A pharmacological 
investigation of Valerian officianlis, Linne. A.Ph.A. Convention, 

Washington, D.C„, 1960. ' * * 

Rosecrans, J.A.: Effects of route of administration and means of feeding 
on the toxicity of chronic reserpine administration in young and- old- rats. 

A.A.A.S.Meetings, Montreal, 1964, 

Gu3rino-, A.M. , J.A. Rosecrans and J.J. DeFeo: The interrelationships 
between chronic isolation stress and drug administration in male albino* 
rats. A.A.A.S. Meetings, Montreal, 1964. 

Rosecrans, J.A., A.T. Dren and 1 E.F. Domino: Effects of physostigmine on 
rat brain acetylcholine, acetylcholinersterase and avoidance behavior. 

Fed:, pore. 25: 409, 1966. 

Lovell, R.A. , J.A. Rosecrans and D.X. Freedman: Effects of LSD on rat 
brain serotonin metabolism, Fed. Proc. 26: 240, 1967. 

Rosecrans, J.A. and M.H. Sheard: Effects of an acute stressor on brain* amine 
levels of normal and CNS lesioned rats. Pharmacologist j): 224, 1967. 

Rosecrans,, J.A. ; Effects of an acute stressor on rat brain serotonin 
metabolism. Fed. Proc. 27: 540, 196S. 1 - 

Rosecrans, J.A. and S.F. Bernstein: Studies on the relationships between 
emotionality behavior and* pituitary-adrenal function. Fed. Proc. _28: 5BG, 
1969. 

C 

Rosecrans, J.A.: Effects of nicotine on* the exploratory behavior of fe¬ 
male rats. Pharmacologist 11; 246, 1969. 

Weiss, G.B. and J.A. Rosecrans: Alteration of Serotonin-C^ uptake and 
metabolism in intestinal smooth muscle. Pharmacologist ll : 267, 1969. 

Rosecrans, J.A.: Forebrain 5-Hydroxytryptamine correlated of behavior. 

Fed. Proc. ^29': 748, 1970 

Rosecrans, J.A.: Effects of nicotine on learning behavior and brain 5- 
hydroxytryptamine metabolism in rats of different temperaments. AMA 
Education and Res, Fdt. Conf., May 5-7, 1970. 
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Weiss, G.B. , J.A. Rosecrans and W.R. Wooles: Teaching institutes-: teach¬ 
ing of pharmacology at the undergraduate level, drugs and their actions: 
an evening school course in* pharmacology. Pharmacologist 171, 1971. 


Rosecrans, J.A. : Brain area nicotine levels and spontaneous activity: 
studies in rats of different temperaments and brain serotonin function/ 
Fed. Proc. ^31: 552, 1972. 


Rosecrans, J.A. and M.D. Schechter: Investigation- of the importance of *Vy; 
' central biogenic amines on the behavioral effects of nicotine. AMA Educa-* '* 

I tion and Res. Fdt. Coafi., Mey 7-9, 1972. * .** - 


Goodloe, M.H. , G.J. Bennett, I.D. Hirschhorn, and Ji.A. Rosecrans: Effects 
of naloxone and amine depletors on the discriminative stimulus effect of 
’•* - morphine. Fed. Proc. J>7: 726, 1973. 

Research Papers r ? ..IV, 


Rosecrans, J.A. and J.J. DeFeo: The interrelationships between chronic 
restraint stress and reserpine sedation. Arch. Int. Pharmacodyn. 157 : 
487, 1965. 


Rosecrans, J.A., N 1 . Watzman and J.P. Buckley: The production of hyper¬ 
tension in amle albino rats subjected to experimental stress. BLochem. 
Pharmacol. 14 . 1707, 1966. 

Guarino, A.M., J.A. Rosecrans, A. Mandello and- J.J. DeFeo: Effects of 
isolation on the biochemical effects of the monamine oxidase inhibitor, 
H0«-911. Biochem. Pharmacol., 16: 227, 1967. 

Aghajanian, G.K. , Ji.A. Rosecrans, and* M. H. Sheard: Serotonin release 
in the forebrain by stimulation of the mid-brain raphe. Science 15 : 

402, 1967. 

Rosecrans, J.A., R.A. Lovell and- D.X. Freedman: Effects of lysergic 
diethylamide on the metabolism of brain 5-hydroxytryptamine. Biochem. 
Pharmacol. Jj6: 2011, 1967. 

Rosecrans, J.A., A.T. Drea and E.F. Domino: Effects of physostigmine on 
rat brain acetylcholine, acetylcholinesterase and avoidance behavior. 

Int. J. Neuropharmacol. _7; 127, 1968. 

Rosecrans, J.A. and M.H. Sheard-: Effects, of an acute stress on foreb-rain 
S-hydroxytryptamine (5-IlT) metabolism in CL'S lesioned andi drug pretreated 
rats. European J. Pharmacol. _6: 197, 1989. 

Rosecrans, J.A. : Brain amine changes, in stressed and! normal rats. Arch. 
Int. Pharmacodyn. 180 ; 460, 1969. 

Rosecrans, J 1 . A.: Forebrain biogenic amine function in high and low active 
female rats. Physiol, and Behav. J3: 453, 1970. 

Rosecrans, J.A.: Differences in brain area 5-hydroxtryptamine turnover and 
rearing behavior in rats and* mice of both sexes, European J. Pharmacol. 9: 
379, 1970. 
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Rosecrans, J.A.: Effects of acute stress on forebrnin 5-hydroxy-trypta- 
mine metabolism and pituitary-adrenal function- European J. Pharmacol. 

J: 170, 1970. b . • 

VJ.eiss, G.B. and J.A. Rosecrans: Analyses of 5-hydroxytryptaraiue-^C uptake 
and metabolism in intestinal muscle. European J. Pharmacol. _13: 197, 1971. 

Rosecrans, J.A.: Brain serotonin and pituitary adrenal function in rats * 
of different emotionalities. Arch. Int. Pharmacodyn. 187 : 344, 1970. 

' . 1 . . \ 

Rosecrans, J.A. : Effects of nicotine on behavioral arousal and brain : 

5-hydroxytryptamine function in female rats selected for differences in 
activity. European J. Pharmacol. JL4: 24, 1971. 

o*. 

Rosecrans, J.A.:- Effects of route of administration on tie chronic toxi¬ 
city of reserpine. Psychopharmacologia (Berl.) _10: 452, 1967. . . 

Weiss, G.B. and J.A. Rosecrans: Alteration of 5-hydroxytryptamine- 
uptake and metabolism in intestinal smooth muscle. European J. Pharmacol. 

24: 130, 1971. 

Rosecrans, J.A.: Effects of nicotine in- brain area 5-hydroxytryptamine func¬ 
tion in male and female rats separated for differences in activity. European 
J. Pharmacol. 16: 123, 1971. 

Scheehter, M.D. and J.A. Rosecrans: CNS effect of nicotine as the discrimi¬ 
native stimulus for the rat in a T-maze. Life Sciences 821, 1971. 

Scheehter, M.D. and J.A. Rosecrans: Behavioral evidence for two types of 
cholinergic receptors in the CN3. European J, Pharmacol. Jb5; 375, 1971. 

Scheehter, M.D. and* J.A. Rosecrans: Behavioral tolerance to an effect of 
nicotine in the rat. Arch. Int. Pharmacodyn. 194 : 134, 1971. 

Scheehter, M.D. and J.A. Rosecrans: Nicotine as a discriminative stimulus 
in rats depleted of norepinephrine or 5-hydroxytryptamine. Psychopharma- 
cologia 2A: 417, 1972. 

Scheehter, M.D. and J.A. Rosecrans: Effect of mecamylamine on discrimina¬ 
tion between nicotine- and areeoline-produced cues. European J. Pharmacol. 

27: 179, 1972. 

Rosecrans, J.A. and M.D. Scheehter: Brain 5-hydroxytryptamine correlates 
of behavior in rats: sex and strain variability. Physiol, and Behav. B: 

503, 1972. 

Rosecrans, J.A. and 5 M.D. Scheehter: Brain area nicotine levels in male and 
female rats of two- strains. Arch. Int. Pharmacodyn. I96 »: 46, 1972. 

Scheehter, M.D. and Ji.A. Rosecrans: Lysergic acid diethylamide (LSD) as 
a discriminative cue; drugs with similar stimulus properites. Psycho- 
pharmacologia 26: 313, 1972. 
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Rosecrnas, J.A. : Brain area nicotine levels in male and female rats with ** ' 
different levels of spontaneous activity. Neuropharnncol. JJ.: 363, 1972. ‘ * 

Schechfcer, M.D. and J.A. Rosecrans: Nicotine as a discriminative cue in 
rats: inability of related drugs to produce a nicotine-like cueing effect. 

Psychopharmacologia _27: 379, 1972. . • ; 

Schechfcer, M.D. and J.A. Rosecrans: D-amphetanine as a discriminative cue: 
drugs with similar stimulus properties. European J. Pharmacol. 21 : 212, 

1973. 

Schechfcer, M.D 1 . and J.A. Rosecrans: Atropine antagoaism of arecoline-cued 
behavior in the rat. Life Sciences 11 : 517, 1972. 

Rosecrans, J.A. , M.H'. Goodloe, Jr., G.J. Bennett and Ira D. Hirschhorn: 
Morphine as a discriminative cue: effects of amine d-epletocs and naloxone. 
European J. Pharmacol. 21 : 252, 1973. 
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